Predictors of asthma control in children from different ethnic origins living in Amsterdam  by van Dellen, Q.M. et al.
ARTICLE IN PRESS





Wolf, MD, PhD, Sint L
Medical Center, Ams
Medisch Centrum, ZPredictors of asthma control in children from
different ethnic origins living in Amsterdam
Q.M. van Dellena,, K. Stronksb, P.J.E. Bindelsc, F.G. O¨ryd, J. Bruild,
W.M.C. van Aalderena, the PEACE Study Group1aDepartment of Paediatric Pulmonology, Emma Children’s Hospital, Academic Medical Center,
University of Amsterdam, The Netherlands
bDepartment of Social Medicine, Academic Medical Center, University of Amsterdam, The Netherlands
cDepartment of General Practice, Academic Medical Center, University of Amsterdam, The Netherlands
dTNO Quality of Life, Child Health, Prevention and Physical Activity, Leiden, The Netherlands
Received 25 April 2006; accepted 4 August 2006KEYWORDS
Asthma control;
Children;
Ethnicitynt matter & 2006
2006.08.002
thor. Tel.: +31 20
.vandellen@amc.u




To identify factors associated with asthma control in a multi-ethnic paediatric population.
We interviewed 278 children with paediatrician diagnosed asthma (aged 7–17 years) and
one of their parents. Asthma control was assessed with the Asthma Control Questionnaire
(ACQ). Detailed information about sociodemographic variables, asthma medication,
knowledge of asthma, inhalation technique and environmental factors were collected.
Turkish and Moroccan parents were interviewed in their language of choice. Logistic
regression analyses were used to identify correlates of asthma control.
Of the 278 children, 85 (30.6%) were Dutch, 84 (30.2%) were Moroccan, 58 (20.9%) were
Turkish and 51 (18.3%) were Surinamese. Overall, almost 60% had a status of well-
controlled asthma, as indicated by the ACQ. Only 51 of the 142 (35.9%) Moroccan and
Turkish parents had a good comprehension of the Dutch language. In logistic regression
analyses the risk of having uncontrolled asthma was significantly higher among Surinamese
children (OR 2.3; 95% CI 1.06–4.83), respondents with insufficient comprehension of the
Dutch language (OR 2.3; 95% CI 1.08–4.78), children using woollen blankets (OR 9.8; 95% CI
1.52–63.42), and significantly lower among male (OR 0.5; 95% CI 0.31–0.91) and non-daily
users of inhaled corticosteroids (OR 0.6; 95% CI 0.38–1.07).Elsevier Ltd. All rights reserved.
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Q.M. van Dellen et al.780In conclusion, ethnicity as well as insufficient comprehension of the Dutch language
appeared to be independent risk factors for uncontrolled asthma. Special attention should
be given to children from immigrants groups for example by calling in an interpreter by
physicians when comprehension is insufficient.
& 2006 Elsevier Ltd. All rights reserved.Introduction
Asthma is the most prevalent chronic disease amongst
children in Western countries.1 International guidelines on
asthma management advocate that optimal asthma control
is the primary goal of treatment. In reality, up to 50% of
children with asthma continue to have frequent and
bothersome symptoms.2 A majority of children suffer from
diurnal and nocturnal symptoms leading to school absentee-
ism and reduced participation in sports and other social
activities.3 This indicates that asthma management is
difficult, despite the availability of effective anti-asthma
medication, and despite national and international guide-
lines on the asthma treatment.
A number of patient-related factors have been identified
as affecting asthma control in children and adults. In
particular, poor patient knowledge of asthma and self-
management skills, as well as individual beliefs, attitudes,
and behaviour may all contribute to poor adherence, which
in turn results in poor asthma control.4 Additionally, a low
socio-economic status, social disruption of family life,
inadequate patient–clinician communication and a foreign
ethnic origin have all been cited as contributing to poor
adherence, and thus to poor control.5 The care for patients
from ethnic minorities may be complicated by language
problems and cultural differences, such as other beliefs and
attitudes towards the disease and treatment.6
Data on children’s perceived level of asthma control are
scarce. It is not well known which factors contribute to
asthma control, most notably in children with different
ethnic backgrounds. We therefore investigated which
factors contribute to asthma control in a multi-ethnic
paediatric population. Identifying factors related to asthma
control might help improving asthma outcome in children
from different ethnic origins.Methods
Study design
This multi-centre cross sectional survey included children
from different ethnic origins. The children were recruited
from the outpatient clinics of two paediatric university
hospitals (Emma Children’s Hospital AMC and the VU
University Medical Center) and paediatric outpatient clinics
of three general hospitals located in Amsterdam (Onze Lieve
Vrouwe Gasthuis, Sint Lucas Andreas Ziekenhuis, Slotervaart
Ziekenhuis), and a paediatric outpatient clinic of a hospital
in the vicinity of Amsterdam (Zaans Medisch Centrum in
Zaandam). Written informed consent was obtained from all
parents and from patients 12 years of age and older. Thestudy protocol was approved by the Medical Ethics Commit-
tee of all participating hospitals.
Selection of participants
From October 2003 up to and including December 2004, 519
children from Moroccan, Turkish, Surinamese and Dutch
decent, aged 7–17 years with paediatrician diagnosed
asthma, and all known in an outpatient clinic of one of the
six hospitals, and their parents were invited by letter,
followed by a phone call to participate in the study. Two
hundred and eighty of them (54%) agreed to participate in
the study. One third of the non-respondents refused to
participate, whereas two third could not be reached by
phone. The response was relatively high among the
immigrant groups, ranging from 49% in the Moroccan
population to 70% among the Turkish, as compared to 46%
among the ethnic Dutch.
Children were selected based on their ethnic origin.
Children from Moroccan, Turkish, Surinamese and Dutch
descent were selected because these are the largest ethnic
groups in the Amsterdam region. Turks and Moroccans are
mainly (the offspring of) economic migrants. The immigrants
came to the Netherlands mainly between 1960 and 1980.
The Surinamese group is from the former Dutch colony of
Surinam. The emigration to the Netherlands peaked when
Surinam became independent in 1975. The socio-economic
status of the three immigrant groups is lower than that of
the ethnic Dutch population. The Surinamese have a higher
socio-economic status than Turkish and Moroccan immi-
grants. Generally, the Surinamese speak Dutch fluently,
mainly because of their colonial background, whereas most
Turkish and Moroccans have difficulties speaking Dutch.
Children were classified as belonging to an ethnic group
other than Dutch if the child itself or at least one of its
parents was born outside of the Netherlands.
Survey instrument
All children and parents were interviewed in a face-to-face
setting in their homes, by trained interviewers. The
structured interview was developed by the researchers and
contained validated questionnaires. All Dutch and Surina-
mese parents (Surinam is a former colony of the Nether-
lands, Dutch being the first language) were interviewed in
Dutch. Turkish and Moroccan parents were interviewed in
their language of choice by a bilingual interviewer (Dutch
and Turkish, Dutch and Arabic or Dutch and Tafazigh
(Berber)). One investigator (QvD) determined whether the
respondent had a ‘‘good’’, or an ‘‘insufficient’’ comprehen-
sion of the Dutch language. Insufficient comprehension of
the Dutch language was allocated to Turkish and Moroccan
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questionnaires and therefore needed a bilingual interviewer.
The questionnaires were translated and reverse-translated
into Turkish and Arabic. All children were interviewed in
Dutch.
Outcome: asthma control
Asthma control in children was assessed using the original
Dutch version of The Asthma Control Questionnaire (ACQ).
The ACQ developed by Juniper and colleagues is a reliable
and validated instrument to measure asthma control. The
questionnaire consists of seven questions. Patients recall
their experiences during the previous 7 days and respond to
each question using a 7-point scale that ranges from 0 (well
controlled) to 6 (extremely poor controlled). We used the 6-
item version (omitting the FEV1 measurement) that has also
been validated for use in clinical trials and epidemiological
surveys.7 In our study the ACQ was used to identify patients
whose asthma was well-controlled. To be confident that
patients have well-controlled asthma, the optimal cut-off
point is 0.75 (mean score of six items). This means that if a
patient has an ACQ score of 0.75 or less, there is an 85%
chance that his/her asthma is well-controlled.8
Predictors of asthma control
Asthma knowledge
Parental knowledge of asthma was measured using the
Asthma Knowledge Questionnaire developed by Ho and
colleagues.9 This is a 25-item instrument formulated to
measure components of parental asthma knowledge, being
particularly relevant for paediatric asthma management. It
includes knowledge of symptoms, triggers, and possible
interventions. A 70% score was used as a cut-off for high or
low asthma knowledge.
Use of medication
All children were asked about their usage of maintenance
and rescue medication. Occasional and daily usage of
inhaled corticosteroids (ICS) were discriminated. Addition-
ally, daily usage of short-acting beta2-agonists was discri-
minated from their usage as rescue medication. If the child
was less than 12 years of age, information about the use of
medication was obtained from his/her parents.
Inhalation technique
All children were requested to demonstrate how they used
their inhaler. The use of inhalers was scored with a checklist
supplied by the Dutch Asthma Foundation. For the dry
powder inhaler, 8 items were checked with a maximum
score of 16 points. For the non-chamber aerosol spray 7
items, and with chamber 6 items, were checked with a
maximum score of 14 and 12 points, respectively. A 75%
score was used as cut-off for adequate or inadequate
inhalation technique.
Environmental factors
For this study a questionnaire about environmental factors
(as part of evaluating adequate asthma self-management
skills) was formulated. All parents were asked about theirsmoking habits, the presence of hairy pets in the house, soft
furniture, carpeted floor coverings, bed linen, beddings
(blankets, duvets) and humidity in the house over the last
two years.
Demographic information
Demographic data were collected from the parents, includ-
ing the child’s gender and age. The parental socioeconomic
status (SES) was measured by parental employment status/
history and level of education.10 To estimate the level of
education all parents were asked about their highest level of
education attained in the Netherlands as well as in their
country of birth for Turkish, Moroccan and Surinamese
parents. Parents with only elementary school, were cate-
gorized together with parents with no education at all.
Statistical analyses
Statistical analyses was performed using SPSS (version
12.0.1, Chicago, USA).
Descriptive statistics were used to describe baseline
characteristics. Logistic regression analyses were used to
examine the relationship between predictors and control of
asthma. The outcome variable, asthma control, was
dichotomised as ‘‘well-controlled asthma’’ and ‘‘uncon-
trolled asthma’’. Uncontrolled asthma was coded as 1 in the
model and therefore Odds Ratios (ORs) can be interpreted
as: the odds of having uncontrolled asthma. To assess their
association with the outcome asthma control, all significant
factors (data not shown) and clinically relevant factors were
individually entered into a logistic regression model.
Variables which were univariably associated with asthma
control at a level of Po0.25 (significance level for the
likelihood ratio test) were considered as candidates for
initial inclusion in the multivariable logistic regression
model (Table 2).11 All significant variables were entered all
together in the model and the decision to remove variables
from the model was determined on the basis of the p-value
of the variable (PX0.25). In the final model, variables which
were significant at Po0.05 were regarded as predictors of
asthma control (Table 3). All two-way interactions among
these were also tested, but none were significant. Therefore
they are not reported. As a final step, calibration of the
model was assessed with the Hosmer–Lemeshow goodness-




Descriptive characteristics of the 278 participating children
and their families are presented in Table 1. Of the 278
children, 85 (30.6%) were Dutch, 84 (30.2%) were Moroccan,
58 (20.9%) were Turkish and 51 (18.3%) were Surinamese. Of
all children, 235 (84.5 %) possessed ICS at home, but only
165 children (59.4%) used their ICS on a daily basis. In total,
236 children (84.9 %) used their short-acting beta2-agonists
as rescue medication. Of all parents, 96 parents (34.5%) had
elementary school only or no education at all. Of these 96
parents, 93 (96.9%) were non-Dutch. Overall, 187 parents
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Daily use of inhaled corticosteroids 165 59.4
Inhaled corticosteroids at home 235 84.5
Daily use of short-acting beta2-agonists 37 13.3
Use of short-acting beta2-agonists as rescue
medication
236 84.9
Level of asthma control
Well-controlled asthma 160 57.6
Uncontrolled asthma 118 42.4
Family characteristics
Socioeconomic status
Skilled labour 142 51.1
Manual labour 82 29.5





No or primary education only 96 34.5
Level of knowledge of asthma
High 130 46.8
Low 148 53.2




Parental comprehension of the Dutch language







One or both parents 132 47.5
Smoking at home 75 27
Humidity in the house during the last 2 years
Yes 105 37.8
No 173 62.2
Figure 1 ACQ core within each ethic group (put in %)
(D ¼ Dutch, M ¼ Moroccan, T ¼ Turkish, and S ¼ Surinamese).
Q.M. van Dellen et al.782(67.3%) had a good comprehension of the Dutch language.
Only 51 of the 142 (35.9%) Moroccan and Turkish parents had
a good comprehension of the Dutch language. Almost 60% of
all children had a status of well-controlled asthma as
indicated by the ACQ. Figure 1 shows the ACQ score in the
different ethnic groups. Of all Dutch children, 67.1% is well-
controlled, followed by Turkish children, of which is 60.3%
well-controlled. Of all Surinamese children 52.9% is well-
controlled and of all Moroccan children, less then half,
48.8%, is well-controlled.Predictors of asthma control
Univariable logistic regression models revealed statistically
significant associations between asthma control and ethni-
city (P ¼ 0.09), parental comprehension of the Dutch
language (P ¼ 0.02), parental education (P ¼ 0.07), daily
use of ICS (P ¼ 0.08), humidity in the house (P ¼ 0.02), daily
use of short-acting beta2-agonists (P ¼ 0.03), gender
(P ¼ 0.05), floor covering in the living room (P ¼ 0.06) and
beddings (P ¼ 0.17) (Table 2).
All other variables showed no statistically significant
associations in our model. In order to construct a final
model, these significant variables were entered into logistic
multivariable analyses. In the final model (Table 3),
Surinamese children showed a more than two-fold greater
odds of having uncontrolled asthma. (OR 2.2; 95% CI
1.06–4.83). A greater odds of having uncontrolled asthma
holds also true for Moroccan children, although this was not
statistically significant (OR 1.5; 95% CI 0.66–3.44). Children
whose parents had an insufficient comprehension of the
Dutch language also had a more then two fold greater odds
of having uncontrolled asthma (OR 2.3; 95% CI 1.08–4.78).
Boys had double odds of having well-controlled asthma than
girls (OR 0.5; 95% CI 0.31–0.91). There was an 10 times
increased risk of having uncontrolled asthma in the few
children (3,2%) using a woollen blanket (OR 9.8; 95% CI
1.52–63.42). A significant inverse association was seen with
non-daily use of ICS and uncontrolled asthma (OR 0.6; 95% CI
0.32–0.95).Discussion
The objective of this study was to find the predictors of
asthma control among children from different ethnic origins
as measured with the ACQ. International guidelines on
ARTICLE IN PRESS
Table 2 Predictors of asthma control; univariable
logistic regression model (n ¼ 278).









Insufficient comprehension 1.9 (1.12–3.10) 0.02
Parental education
Yes Ref
No or primary education
only
1.6 (0.97–2.64) 0.07
Daily usage of inhaled
corticosteroids
Yes Ref




No 0.9 (0.45–1.69) 0.67
Socioeconomic status
Skilled labour Ref
Manual labour 1.3 (0.77–2.30)
Housewife 1.2 (0.65–2.32) 0.57
Asthma knowledge of parents
High knowledge Ref
Low knowledge 1.1 (0.71–1.83) 0.60
Smoking (one or both
parents)
No Ref
Yes 0.8 (0.52–1.35) 0.46
Smoking at home
No Ref
Yes 1.0 (0.59–1.73) 0.96
Hairy pets at home
No Ref
Yes 1.0 (0.57–1.75) 1.0
Humidity in the house
No Ref
Yes 1.8 (1.10–2.95) 0.02
Inhalation technique
Adequate inhalation Ref
Non-adequate inhalation 1.1 (0.64–1.84) 0.76
Daily usage of short-acting
beta2-agonists
No Ref
Yes 2.2 (1.09–4.48) 0.03




No 0.8 (0.41–1.59) 0.53
Gender
Female Ref
Male 0.6 (0.40–1.06) 0.08
Age
7–12 years Ref
13–17 years 1.2 (0.70–2.01) 0.53
Table 2 (continued )





Spring 0.9 (0.40–2.28) 0.50
Floor covering living room
Floor cloth Ref
Carpet 0.4 (0.12–1.14) 0.06
Floor covering bedroom child
Floor cloth Ref
Carpet 0.5 (0.19–1.59) 0.25
Fitted sheet
Anti-allergic Ref
Against bedwetting 1.1 (0.38–3.41)





Blanket (wool) 6.0 (1.08–33.4) 0.17
Ref: reference group; OR: the estimated odds ratio; 95% CI:
the 95% Confidence Interval for the OR; P: the level for the
likelihood ratio test.
Table 3 The final model; predictors of asthma control.
Variable OR 95% CI P4|z|
Ethnicity
Moroccan 1.5 (0.66–3.44) 0.33
Turkish 0.9 (0.37–2.31) 0.86








Daily usage of short-
acting beta2-Agonists
1.8 (0.84–3.78) 0.14
Boys 0.6 (0.34–0.98) 0.04




Synthetics 2.9 (0.97–8.49) 0.06
Duvet 3.8 (0.76–19.14) 0.1
Blanket (wool) 9.8 (1.52–63.42) 0.02
OR: the estimated odds ratio.
95% CI: the 95% confidence Interval for the odds ratio.
P4|z|: the significance level for the Wald Statistic.
Predictors of asthma control in children 783asthma management advocate that optimal asthma control
is the primary goal of treatment. Total asthma control can
be defined as (1) no asthma symptoms; (2) no rescue
bronchodilator use; (3) no night time or early morning
awakenings; (4) no limitations on exercise, work or school.12
Asthma severity and asthma control, although closely
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severe asthma can have well-controlled asthma with good
management, whereas a patient with relatively mild asthma
who is nonadherent to therapy and practices poor allergen
control may experience relatively poor control of symp-
toms.13 Cockcroft and Swystun summarize this by saying that
asthma ‘‘control’’ concerns the adequacy of treatment,
whilst ‘‘severity’’ concerns the underlying disease process:
‘‘the common perception that well-controlled asthma is
synonymous with mild asthma and that poorly controlled
asthma is synonymous with severe asthma is erroneous’’.14
In this study the ACQ was used to measure asthma control.
To make sure that most patients with inadequately
controlled asthma were not missed, the optimum cut-off
point of 0.75 was used. There is then an 85% chance that
his/her asthma is well-controlled. By using an ACQ cut-off
point of 1.50, there is an 88% chance that the asthma is not
well-controlled.8 Results of our study revealed that the
chance of having uncontrolled asthma was related with
ethnicity, insufficient comprehension of the Dutch language,
daily use of ICS, the use of woollen blankets and being a girl.
Before discussing the results, some limitations should be
considered.
Firstly, the results are based on cross-sectional data,
implying that we cannot be sure that the correlates indeed
precede asthma control, as they might also be the result of
asthma. This seems to be the case for daily use of ICS, which
appears to be significantly inversely related to asthma
control. Children with the best asthma control were
nondaily users of ICS. An explanation for this finding could
be that children who feel that their asthma is well-
controlled stop their ICS. Another explanation is that these
children have better controlled asthma and do not need ICS,
and ICS are consequently not suggested by their physician.
The main conclusion, however, regarding the influence of
ethnicity and comprehension of the Dutch language, cannot
be affected by this potential source of bias, as these factors
can only precede asthma control.
Secondly, selective nonresponse may influence the gen-
eralisability to the original sample. Unfortunately, we do not
have information on the social characteristics (marital
status, socio-economic status, etc.) of the non-respondents.
However, our study population appeared to be representa-
tive for the Turkish, Moroccan, Surinamese and ethnic Dutch
population in the Netherlands with respect to educational
level and marital status, as indicated by other studies. E.g.
the percentage of Moroccan respondents with only primary
education or lower in our study was 71% and for the Turkish
respondents 83%. This is comparable with the results of a
national study.15 Therefore, we expect the results of our
study to be valid for all eligible patients.
Few studies have examined the relationship between
asthma control and ethnicity among children. Most studies
have been performed in the US, and only a few in Europe.
These studies, although originating from two different
health care systems, are conclusive and support our
observations that asthma control is poorer in ethnic
minorities. Often, an indirect association between asthma
control and ethnicity is found. US studies demonstrated that
the hospitalisation rate and emergency department visits,
among Black and Hispanic adults and children with asthma,
were higher than those of Whites.16,17 Higher hospitalisationrates and emergency department visits indicate poorer
asthma control. A UK study confirms the above-mentioned
observations in other ethnic adult populations. Higher
hospitalisation rates were observed in Asian as opposed to
Caucasian patients.18
One of the main findings of our study was that parental
comprehension of the Dutch language is positively asso-
ciated with asthma control. This association existed
independently of ethnicity. Ethnicity was associated with
poor asthma control independently of parental comprehen-
sion of the Dutch language, especially among the Surina-
mese children. This indicates that not only is language
important for obtaining well-controlled asthma in Surina-
mese children. Other unknown factors also play a role. On
the other hand, the increased risk of having uncontrolled
asthma among Moroccan and Turkish children, as observed in
the univariable model, was no longer seen in the multi-
variable model, after adjustment for language. This implies
that their increased risk is due to their insufficient
comprehension of the Dutch language.
We found only a few studies that tried to unravel the
relationship between ethnicity and factors that may
influence asthma control in ethnic minorities. A study of
Moudgil and Honeybourne19 among adults from different
ethnic origins indicated that a poorer asthma self manage-
ment might play a role. Apter et al.20 refined these
conclusions, and found in adults with asthma that adherence
to ICS appeared to be strongly related to attitude and not
only to ethnicity.
A few studies have described the relationship between
language and asthma outcome. A recent study revealed that
language barriers seem to contribute to poorer asthma
management and outcome in children and adolescents.6
Apter et al.21 found an association between poor adherence
to daily ICS and Spanish as primary language in an US adult
population. Moreover Manson et al.’s New York adult cohort
showed that patients cared for by a language discordant
physician were more likely to omit medication, more likely
to miss office appointments, and were slightly more likely to
make an emergency room visit, than patients with language
concordant physicians.22 These observations suggest that
patient adherence, and therefore asthma control, is
associated with the quality of the communication between
the patient and his/her physician. However, Partridge
suggested in an editorial that it is not language only that
influences asthma outcomes. Cultural barriers and unknown
factors may also lead to poorer asthma outcomes in
minorities.23 Other, more general studies in the US have
also shown that parental limitations in English proficiency
were associated with greater odds of a child having fair/
poor health status, of the child spending at least 1 day in
bed for illness in the past year and of children not being
brought in for needed medial care.24 Access to paediatric
care, adherence and health status are also influenced by
factors such as culture and language.25
Additionally, a significant association between the use of
woollen blankets and asthma control was found. A number
of studies described the relationship between environmen-
tal allergens and the severity of asthma.26 Mihrshahi et al.27
found that beds with woollen or synthetic blankets had
higher house dust mite allergen concentrations in 616
Australian families. The precise role of allergen exposure
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demonstrate the efficacy of the use of allergen-imperme-
able bedcovers in reducing asthma-related morbidity.28,29
In our study there was two-fold greater odds of having
uncontrolled asthma for girls. This is in agreement with the
results of a telephone asthma screening in adults, in
households in seven European countries, where more women
than men responded as having poor asthma control.30 A
recent Dutch study showed a significantly decreasing
prevalence of asthma symptoms in Dutch boys between
1989 and 2001. They concluded that the rising prevalence of
medication use in symptomatic children over time may
reflect better asthma control.31
In conclusion, this study has shown that uncontrolled
asthma was related with ethnicity, insufficient comprehen-
sion of the Dutch language, daily use of ICS, use of woollen
blankets and being a girl. The study, in order to improve
asthma control, our observations underline at least the
necessity to call in an interpreter when the physician
assesses the comprehension of the countries primary
language as insufficient. Or the development of ethnicity-
tailored education material. Another specific intervention in
order to improve asthma control in this multi-ethnic
population should be aimed at improving asthma manage-
ment, especially with respect to environmental measures.
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